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m i i uKMzsm txmm i h 9 ? k51»s*** 2 

iwe»iwj««#<o*i K^Ki-Jt, iinam 1 yf-y^w^^BfriBx-^m 

miBS? 1 fi&fS^i: H-flEff? 1 «9M#*fl^4«#«^Hfc«««WBISS#l.T*i 0 . 
tufBJS 1 SflfflHt-^tffiriES 1 V<JVfrt*%1 V^v^hh^^zmtm 1 WSH 21 t CD 

*>v7v yfzm txwum 1 1 «je £m 2 wEKsse-r s * 2 t 
»2M«Mt^fcj6»L , r. «ne»2«Efcj:oTi!riaji5i b9y^x^*^m^$fLi,ffrr 

[ If ^2 ] 

*u MiEiS2«^3)mifnE»i b^y^x^<Dumw^kmm^<Dmzm^mzm 

teZtiZ . ff^ 1 ^IBi^fta^Bo 
[iff #314 3 

mzmmzti& . nsem 1 fciBi^fBKi^s. 

lulEfi-^llfiHulB^MTS) 0 . lulBSI 1 IMWS#li i?ufB«fi#T"£> § . mm 1 fcK 

[ 11*316 3 

< ^-y/uu^Mzfmi-^ , mm 5 iztm?>wmtmw. 
immn 

mtm2n vi-yrm^izmimn? 4 y°<vb ? yisx?x"&*) . m^ms^ -^y 
<fn^\±m2mm,9A^rcr> y 5 y : J*?x-foh. rn^rn e itztm^zmm^gm, 

mm 1 mm m-^zmte-rz fmm*mtem&mm t mmcom^mx-h 0 . mm 1 
umm^mim^mwf * ^-^jw^Mztc^mzmm 1 v<Mrt>mm 
2 w</mz% h . mm 1 izmt^m^mmm. 

mm 2 mmmmmim 1 mmm^x-h o , mtm 3^7 * y^araiw m 2 $w 
<i^<oss2 i^pwss-rs . mms ^m^ycm^mmo 

[UWS103 

frlBSi2^-f •yfy/ffl^iii^^^h^y^n^'), iiufESfi3>u -y^y 
rm^im 2mm^^r<7)b^y^x^ xh h . it ass 9 ciatw^Tgi. 

[IS^JSll] 
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HufssgiJ 1 ;^^^ >y+yym?%.vmi?Mi vyyvx^xm-m^^ rwh^y 

V* 9X'hh. If 1 KiEtt<93ft3fc£H*3SK. 
[ 11*3112] 

smsti tti^-r s h 9 y ^ * . ttriB h ^ v isx 9 <r>m i ±«s t mmwmom 
3fc £ Hat*- * i *tnasni»** m $ v ^ fysa^^R* lEiti-r s t & 

ft. <3r- 9 «8ltfc»JB LT buI B b 5 y ^ * c^iJ^mME^Si? 1 Sffi fc "T h M 

lu i B-f - ?mm,£ Mm t , fri a h 5 y * oiwtt w&$ 1 Wilis $ ft & ® 2 
2 2 u"VKoi»ieiw«ft-f £ epsd l . Hut am 1 m 2 <dx -v t y 

y ^T-mrf B <0{H»«ffittE£!& 2 «flE*csor*-« »Bfc , 

itrtam 2 ms^ju ltmib Yyyvx? trhtiafi zti&mmm>ffizmz : %%M : ?-i / zepto 

mEMwm*ftm%3fflm^ t m-mx-h s > mm 1 3 £raa9&£&CT&s«*Btt 
urn. 

E1W&H15] 

. fS^H 1 3 lifBSB^fBfc^j^McofgifcfrS;. 

1ulBHmiH]SS(S. 1fliES52 U^KOfiJWOTKJES LTflflB h y >i?A?frt>commtiL 
[ IW&S17] 

. -e l t buibx - * « t m ib^&ss t j: o t ^si $ n s mwrnmizz « ti h mm 

IHIBH^IH^Ji:. 

mia^^ft^^m^JS^LTMfBT-^ll^ft^x-^ma^milBm lb7yy 
x ? fcngar*-* s& nf/f y t . 

m 1 aii^^n 1 u^Mzi&g lthuIbh wvvv^^a vrnm-^m 2 x 
m 2Mmm^izm® txtm h yy^x^^^mwm^mBmm^zmmrzm 3 

mm 1 h yy^xfcDMfflWMtmmm 1 w««#tfttft^-*»2«-*ti<oiaifc«iw 

[ff^HlS] 

WES 1 isUwrn 1 lM»«^-k: ioT mrlBH lhyyitx? #9 'A h* 3E@3 ix. 1u 
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mmT-?w$itfmmzti. mriBm 1 mwmwm 2 u«.Mz%^xmtm 1 mwm^n 
u^j^mt^mmm 1 jtvm 2 «y ryy/a^ t mess iv^y^*? 

<tfW«WcRl*3*u H«ifeS&2#J»fi^£,t ^TlM5IBIW8ft3WKflE^»fctei 
[M3I19] 

HtrtBii 2 ^#*8iii?nE^3iB»'c& 0 . friam 1 mmm^mmwrnx-h h . mm 1 
8 t,z§m<D^m^mm(o^^fK 

[ff*JS20] 

mimm?47°cr>h7>i;x ?xh k> . msm 3^ 7 fy ymwm 2 mn? -r tv> v 
yvisxfxfoh. wmi si,ztmnmtm^m.<7>$&&**)v. 

[00 0 1] 

*m\tewemmw.. z.K*m^&m.^*}vms%commjjmzmL. mz^mmn 
vmftzm (TOELk^e > zmmLfcmhmmisi£m^w:iz&tt&mffiiix®mz 
mtz. 

[0002] 

^iz^mE^m^mmyt^ttzimmE^m^^mMmzmmLx^t^^ 
m^mmx-h^x . NxMmniiWm^^zwzmmh&wzw^mLxwm&m 
xzhkoiztox^h. -fm%mkmi*)U±?j K#i±£^r Lx^mzmyj 
^-^{oled) tmffi. muzmLtiiiottz. t/-k (ito> . tffiutto^ 
mmm («««) . *v-Kma (&sd ««i»**ltv^. ^maiKtiit^kiTL 

£JHti§T& 0 s * fc. S'liiom^aA/l i: lETL&AJf £-£XTV . 
[00 03] 

>y^^^k. 9JBh5^^ (TFT) ifcttMOSFET^JfflLfcMWKIfcSrS 

■oxm&-tzmmttX"bh. zcom. ^wwrn-hmmm^^. 
mzmnzit&tiMzmwt&m^Bmiz x nmzx (voltage P ro 

g r a mm i ng) Jj&b sSoEfEA (current progra mm i n g ) ^ji^C 
[0004] 

[0005] 

mm<ooh<Q^£iWkff>iz7jki,timmx$>&. miz&ux. tiELtf (oled) 

Cp-chb^yy^ (Ml) &m&ZftX^<Qtzftnmffit:JEmWE&VDDfrti> 

m&~r&. h^yisx? (mi ) tommm*. ^ v^-yrmp -chb?> : Jx? (m 

in$tL^mJE^-^r B 1W-r^^a6co^^^°^^ (ci ) ^f^yy'x^ (mi ) coy 
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-xty~hcomizm^tLx^h. v^vi?^ (M2) ^y-Mcja^v • *7mm 
(Dmwm^zfttz&m < s n ) t>mm2tixt6r>. v-xmizn^-sm (D m ) # 
muztix^z. 

[0006] 

zcDj:o^mmcommcom^M,x^ht. n -^y/v^y^^ (M2) co^-h 
izm^ti&mmmmz£-?xy7> : Jz.<? (M2) vmrn-tzt. -r-*tst (D m ) a> 

t><7) : r—?n&i> i Yy>i?*? (Ml) ^y-h^E|iin$ixl.. Zo^hb. St^^i'? 

(ci ) fcioty-viv-x (vDDfin comizimztitzw& (vgs> 

Th5^^ (Ml) IZmtilL ( I O L E D ) tfSfcfl. ( I O L E D ) IZftJfcL 

x^mE L«? ( O L E D ) #3B£-T& . 

^C0B#. 3T$&E ( O L E D ) K«h**8ttiifc0jBfc* 1 TjfifRWK^JSTS S . 

[0007] 
t»13 

W>= f ( T^gs- V«) 2 = f ( V DD - V DATA -\ V T J) 2 

[00 08] 

ZZX\ I 0 le D MELff (OLED) WrflStffi, V GS (ih7yy^^ ( 
Ml ) <0V-*&y-htf>ra«9H£EE, V TH (ih7^^ (M 1 ) <DL£ VtfffiE. V D 
ata l*r-*WEE, ^li^I^t. 
[00 09] 

*«t«ELf? (OLED) ^§^/cmat^0t-^«-CWilEL^ 
[00 10] 

^fc^tSSgKb^a^^iOLS^WE (V T H ) &tWP»ttflW>aH£fcJ:->T* 
fgKrf &*4^\ 8t*7b (2 5 615) »Wfc3aW-*fctf>fcli*& 1 2 mV ( = 3V/2 5 

6 ) isiHrcfifla h y yfAfny-hizwKimn L%mnx%t>%^tf* t Lgitxe 

<W&-fc J:liiIh7^'X^L#t ^BBOflKS* 1 1 0 0 m V izmt h igr&umm 

[00 11] 

atiizML. wMMXtt<omm®mmm®mzm%L*®i&-t & mmutf?- * w&w 

[00 12] 

a 3 m*$e £»r & tt<nm&<nwmix}y£<mmmkX'h ~>x. n x m<@ 

<OH»Od^<0-otft«Wfc:*LfcE3raBT»*. I13£«riil2\ ^iELSf (O 
LED) (Ml ) jWieSftT^OfcabOlKltfcttU 

(MD'^lSKih^yy^ (M2) £ffitTfflJn$ft&T-*TO£±oTM1SPS 

[00 13] 

m^mftz&h t . ^bs (s„ > ^^it^ff-sftcfcoTh^^? (M2, m3 

) ##3ILt\ 5tfh77^^ (Ml ) *«^>f^--HiSa^«S8fc=flr'5. =5f^^^ ( 
C 1 ) £«&&WlT3fcMJE££t. YyVi?^? (Ml ) ©y-Mfi«TLT K 

w^*fcy-*fc«aE#a*i*. mmm&izxvjzmmmtmKK^xhyyisx? ( 

Ml ) <0h*W vm^^h^^^^ (M2) <7)V-XimbWL<%tl\f**J'<isf ( 

c i ) <v?mmmm±Lxftnmmmi!L-tz>. n^x. x-**8 (D m > 
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m.im j f-?n%i ( i D A T A > izKm-rhw±rf*ws* (cd & 

tZ. M&WL (S„ ) A>^IKIWa^ U'./HEIlioT f 7^^^ (M2. M3 
) ifimZti&tf. Ztm&U (E n ) a^f&ftfl^tfn-l^P^K&oTt^y 

(M4) **$3iu ( vdd ) frkWB&m&ztL* *^>^? <ci > 

fcfl^8ft3tTOW^^*«36**«EL3R^ (OLED) fcOftXKJaW&Of^a* 
fi=;b*l&. tiELff (OLED) lZd&tl&mffiimft2cr>£oX'$>&. 

[00 143 

[&2 3 



I QLED— 2 ^ ^CS — Vth) 2 — I DATA 
[00 15] 

V GS iih7>-^^ (Ml ) wy— .xfcy-hfOlSJcoiKffi, V TH tiN5yy 
(Ml ) <oL£v*BEE. ^(igil?:^. 
[00 163 

O L E D ) teT-?mm. ( I D A T A ) t R-T* S OT\ I EAmSHB* 1 '**/!^* 51 

tT%-t**SkWf%-*^#*l4>ii4. L*»U ««E UIH'teSHiittgE ( I 

o l e d ) iii^raT*D*#fcmg«Efcm< . znmmmxmmwimmm-& 

iftf, x-^*Ra^-v^^>^**3 0pF-CASi:iR^-rSi:. R+nAH»gn 

Sd%^Tti=Sr ^ k v * 3 RS^a ft . 
[00173 

[ffcSHjWBftLJ: 3 k-f £iBSI3 
[00 183 

MtRm^z&m-z mtceo^gm. ztxT-fmt sitj; ~> ximz tiz m&m 
isx*. mijhm.m3AJ v+ymi-. us l&tfss 2 mi 
^mmm^zjm Lxf-^m^^-^m^axMr^ . m 1 1 mm 

f^l^Wii^t, 851*4 ■y^->^mW^^T-^m^{^j5-ri»mi«jSSr 

ffi^-s. . n 2 ««*?t4» 1 k m 1 «w«£«t&'*- ft(i-§iH<7)^^mmwn 
«$fiT^ 0 , m 1 1 i^wp&ss 2 u^Mz^h&a&izm 1 aw*? 

i^SmiSS 1 »JfflUt#tf>S5 1 K/H=jEgLTSS 1 h y 9*94*- KStBS-fr 

» w,3^^^v^%^\m2mmm^zmm^x%2%mz^^xm\vyvv^t- 

[00 193 

m2x^f 7fy/$wn h5^^x^com2±m«sk0j«®(7)^'Bmw^ji^$ 

[00203 
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x*frt> <rymmmz.Kto lx%* wt-tz&m* * *ts mm ztixm>& 
^m^mm^mm-f-^ummm^tih . t-r.mi i"*jwmmm%-c vyyv*?* 

*M *-KaS§S-t*\ v^y7m?frbCD7-?W8!LlzftmLXh5y i JA?co 

mwmMmEzmimmt-rz. mz. f-^tseit. mmm^mi^^vi)^ 
w.1 ukmz^m lx h yyit^mmmmzm i wtfm&zti&m immww. 2 
mztm urn mtm 2 i&ftm=?<vt •* 7° u y ?x h ? yvx ^asiiiKi 2 
mmzmi-th. zLxm2mmzttmLxh7y : Jx?fr^&*ztimmm%izfty6 
m^zmuth. 

[00 2 1 3 

co7-?m. mim^im-rhmi^^m. ^Lx^-^t^m^zx^x^m^ 
tihmwcmmz^m^ix^mi^mmmmm^fix^t. mmmm±. f&tm 

mi h^yf*?. mijbmm3n v^-y^m^. miRr/m2u^m=F-^ts. 
mi v?yi;x?\immT*wMrhtz^mwLitftj)L. mi±mMtfmMm&z& 
^•thmi mwmzm%mzm&zti%> .mi^-i v^yfmTiz&m^cDmtRm^ 
\<zm&Lx^-9m^<n'f~-?wfczmi hyyisxtizmmt. m?.^ -^yym 
T\tm 1 mmm^com 1 ^Mzm^Lxm 1 v 5 yvx js-ja Ksarrs . m 3 

^i~y^m^tm2mmm^i l zmwLxbyy^x^^^comomm.^%ym^ L i / zm 
mi&ftm^i&mi byyvxfmmnmtmi^mm^mizmnmzm&z 
tt. m2Gmm^i±mi Yyy : y^coummMbmwmm^im-thm2mwmz 
WMmzmzztiz. 

[0022] 

^com^^Mt. m 1 v^)v<r>m 1 mmm^zj: -oxm 1 b kjs 
mzti. mRm j %iz£-?XT i -?n%Ltfmi b^y^^^L^ixhrnimm. zlx 
7- s WM&mm £ ti. m 1 mmm^m 2 iskmz* otii mmm^ uoi^im 
#m 1 Rt/m2u^m : 7-coA y^zx^xm 1 h ? yi?x?mmmmzm$&ti 
. m 2 %mm^z x -oxmmm^mm^z^L t>K%>m2 wmzim-th watt 

[0 0 23] 

ot. %m Ltzmm z^m ix*mi<vmmMiz^x*mi<vmi-&&ffiftmzt5if s 
miscDWZiit&mmmzmmx'Z&xoiztmizmni-z. u>>u xftwazm 
tcnmtchmmizmm-hz k&xz » zzxmM^&mmmt,zm%LZti%i\ 

[0 0 24] 

m^^^s- fmtmit htzwzim t m&%^Mr&® Ltz . sj3«£#£3i 

[00 2 5] 

*«H0OieSfeCTfc: J: S^TilE La^lB F w«B&W^t¥BB@-r* « . 
[0026] 

04 m^tfc i a *M«iffiMtufiE Lmimwittm Li^^ 1 0 

, »Btt»2 0iSKf7*-^ia6»3 0t*tf. 
[0027] 

f«EL|^^;H 0ti:[lM±f^[S]W*Z/TV^^C0x-^l£ (Dj -D M ) , 
ttS-mfc#l^TV^1«tt^SaB» ( S 1 ~S N ) % IBfetM ( E t - E N ) 

a«oH*E»i 1 **tf. f-^KD! -d m ) amim^^-t'f-^m^mm® 
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m 1 1 izmmtz . ssebl ( s i ~s N ) immm^zmm®& 1 1 fceatu 
mkb, -e n > a»3Kfi#*®*iiu» 1 lwsoi-rs. B^mg&i u±mmLti~-^<7) 
T-fmtmmt tz-^cr^m^ x~>xim%ixh mmmmizm&L ztix^s. 

[00 28] 

"r—?wm%!>3 o\$T—?m (D, -d m ) t-r-^rafcEpjiiu ^aaig»aJ2oti^ 
« ( s.i~s N > mfmtiim& (Ej -e n ) iz&^miRm^RVzmm^zmmz 
war*-*. 

[00293 

m 5 Lx&mam i m«c «t s^jse L^^g^HsniK 1 1 koo 
TMtra-ri. . m 5 ji^Bjco^ i idtnc j: &wm\B\mnwmwmx'$>& . * t 

t, H5T»4KHB<0iOLhm#Bf-^ttl (D n ) fcnSSM (S n ) t=5HSSfLfc 
[0030] 

H5^t^io^. ^miwrnizmmizzzmmmmi iwra*EL*? (oled 

) , h7VxX? (Ml).^ y^y^S^ (Si. S2. S3) ftl*Sf-W^* (C 
1, C2) ^-IrA. b^^^^ (Ml ) liPMOSh7>y^^«$fLTV^, « 
£E»V D D iilE^JE ~& $3ferf h . 
[00 3 1 ] 

>yf-y^fi^ (sn ttx-^a ( D m ) th7>^ (md «oy-b^rat3i 

&m ( s n ) rfpfc^ffifi^WSgLTT-*» <D m ) frt>aT-?98L ( 
i DATA )n5 y^'*? (Mi) tgits . 7fy/if (S2)tih7yy 
(mi > ^>i«u-^fcy-hoiafc3sass*L, ^sts (s n > frbamiffitzjBs 

LZb7>i?X7 (Ml) 
[0032] 

v^yis*? (mi ) tittffM ( vdd ) izv-x&m&zti. *>f v+yrm? ( s 3 
) £kp— vassesivc^s. (md <D?-Y-v-*mm$T t —?% 

a ( i data ) fcttJBi/tifcjesfu ^-w^* (ci) (mi ) 

-bty-^iat^aEesiT.Th^y^^ (md <oy-h-y--.*«E£— jeaaraai 

3f-f&. (C2) ( S n ) fch7V^ (Ml ) oy-b<orat3i 

g?iltb7yy^^ (Ml ) ^y- MttflE£S38!T*-& . 
[0033] 

X^7fy/if (S3) Jif£3bi26» (E n ) j&^^IBKfi-f-HjC^LTb^V^^ 
(Ml ) fc^4«8tt*tf«EL#P (OLED) fcffiifr*-*. ^^tEStU^/^* ( 
C 1 ) fc»fiE$*lTl**«Efc±oTM»S;h."tV*ft. tlELlf (OLED) ti^>f 
■/f^If (S3) t^mJE^ (MilMSf) «CISm > h7^^ ( 

md \zw^h%^<nmzttmhft*mt$h. 

[00 34] 

*3&HJi«>SS 1 gOIWCIi:^ 7fym (SI. S2. S3) SHB»WrX>f vf-T'TTc 
L/£#. X'f -y^^S^ (SI, S 2 . S3) i> h7>iSA7X'&&LZiZ&cr>tf1ff-£. L 
^. OT-Cii^vf-^Si-T- (SI. S2. S3 ) SrPMOS h7 yi/X?xmML*i 

mmmiz^xme mm i &*gg tx mucmmtt . 

[00 3 5] 

H6»i«HBO»2SaiS«fc: J: mm®8&<?>m&®&®X$> 0 . 07 {id 6 
iBIH-43t«>^ffi»»9eia-C* & . 
[00 36] 

i6t^uj: o *%ffl<7)M22mmi,zi: &mm®mm5<nmm®mzi$ft&x4 

vi-y^m? (SI. S2. S3) eWQlZhyyisZ? (M2. M3. M4) jWBjss 
tiTV^^BfeWf. JHl«»«klRlt«9B**r6. h7^^ (M2. M3, M4 
) liPMOSb^S^^T'JBfifcSil. h7^^ (M2. M3) «0>*- MuteigjBtt 

(s n ) j&*sss§*u h7^^ (M4) <oy-htiifbfc*« (e„ ) vmszti. 
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TV**. 
[00 37] 

n ) ^ilt-CepjDSfL^a-^^mjEcOjl^fi-t^i-oTh^^^^ (M2. M3) 
*qRIU h7>iSX? (Ml ) MVA Ym^tVCf-^m (D m ) i^»f-^ 
«^ ( Id at a J^h^y^ (Ml) £881*. ^<DB#. b^yy^^ (Ml ) a> 

y-h-y-xmjE (v G s ) th^y=J^ (md ^^mss (i DA ta)« 
iz\m&3<7)mm<®Jrthnx\ bjyisx? (md <Dy-b-v-*iaE (v G s 
) \m&4cv£oxfoh. 

COO 38] 
[ifc3] 



[00 39] 

/3fi£We£>D . V TH iih5^^ (M 1 ) ^L£tvSJ±T'£>&„ 
[0 04 0] 
[f&4] 



I I DATA 



0 



+ v Tf 



[0 04 1] 

Z.ZX\ v G iih7yy'x^ (Ml ) ^y-h®ET'S>0, v DD (itE}i(VDD)^ 

^N^yy'x^ (mi) izmteztL&m&X'h&. 

[0042] 

^ft# ( s n ) v^)vn.mz%v) . wm^ (E n ) #o-i^nfiBEfc 

=5rixtt'h5^^x^ (M2. M3) #M£fu byyiSx? (M4) *^®-n>. jMtTC 
ff-sf- ( s n ) tfu-w^ivw&frhJ^ v^vm&^Mf^^j^y^ (c 2 ) 
(s n ) cr>m&commtfmtRm^ (s n ) <7)i^^±#«i <av s ) *fmtfairf£>. 
#oT> ^r^? (ci s C2) ^ '/r'jy^iotb^y^^ (md ^y- 
Mtft (v G ) ii±t?jnu *<7)mm (av g ) \m&5(r>±ox*hz>. 

[0043] 
[£*5] 

AVg ~ c,+ c 2 

[0 044] 

Z\Z\X\ C 1 WfC 2 (CI. C2)^+A"y^y^§. 

[004 5] 

b^yy'A^ (m i ) coy-hma (v G ) #av g tmimmLfiicDX'hyyiSA? (m 
i ) t»SE^i.«oiE (Ioled) im.-Renx^izKh. -et-c, f^ti-^ (e„ ) hzx 
-iXhyyisx? (M3) tf?-y*yztLXi^cr>x\ h?y>'x? (m i ) conzi ( 

Ioled) ^iELf^F (OLED ) tM?WMMS. 

[0046] 

[^6] 



Ioled ~ 
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[0047} 

zLxm&bt^T-fnm ( i DA t a ) im&7<v£oi,z5-it,ti$>?)x\ r-*« 

5K ( Idata ) ^lELlf (OLED) tSKilS«SE Holed) i^l^l 
fci^-r^wfc^'X't^. 0 . ^T-^ltsS (Idata) T»E L» ( O 

led) ^rfih^mw&ftm-thzbtfX" *&<7)x\ ^-^m^ymmm^mm^^ 

[0048] 
[fgC7] 

= /qled + 4V G fm^D+ f U ^c) 2 
[004 9] 

^^^2HfiMTa^n (s n ) a^coiiiRfi^ (s n ) t'lSh^y-/^^ (m 
2) £»us#. ^M^m^f^io^iROT (s n ) ^±#B#r^'^o. h5 

y^'X^ (M2) tOX>f ■y^y^i^^^t-f'S.^i:^&l». h7yy^^ (M2) COA 

-i -y^v^nco^^M^-r^fc^fi-^ (s n ) jA' 7 7r-u^Uh7yy 
(M2) tepjn-ri.ifc^t^i.. mz. zcv£z>%mmmiz^xm8$:^mLx 
ptmizmm-z. 

[00 50] 
[00 5 1 ] 

Ei8^L7tr i o tc, *mi(vm3mMmt,z£ zmmmmi^v yr-zmwm i mm 

Mtmtmm*tt&. A' 7 7r-IJCMOS>fyA'-^-2g s o^D4»h7yx 
(M5-M8) 7^&9. h7>^ (M5, M7) liPMOSV^yy'X^tl 
J&£ft. (M6. M8) tiNMOSf7y^^t«$tlTl^. 

>?x* (M5. M6) \mmms. (vdd) ii^mjio^wtcii^^ixTfco. h 

?yi?X9 (M5. M6) cOjg^'h^^^^ (M7 S M8) <W-M=ii*£§*l*. 

(M5. M6) ?>y-Mi (m-1) #BB#[IIK'Ctf>8iRfi# (Sn)iS 

A?:£ft6. h^y^'x? (M7, M8) l«ff(VDD) tgmWZvffllzW.mz 
imZtiXiS*). hyyiSx? (M7. M8 ) com&X'CD&XtfmiRm-^tLXhyyiS 
X^(M2« M3) coy-MllElt&nSfl*. 
[00 52] 

/<y7r-^t»i!mitf, h7VyX^ (M5. M6) 0>y-McA:*j3*UjKjK 
flWW l^^mffit'^fKf , b^y^X? ( M 6 ) ^7-y^y?ti-Clf lEt i 
-5To-K;l^mJE^fIWh7>-^'X^ (M7. M8 ) <r>¥- hlzAJlZtiZ. n-U 
^l/tEWiftioth?^^ (M7) ^-y^-y$iiTmi!S«ffi (VDD) (3 
ioT^-f V^mffcOfi^'jl^fi^-fc LTh7yy7.^ (M2. M3) c^'-Hcftl 
to£ti&. ZLX. b^yiS^f (M5, M6) <F>7-Y\Z\^fLhmW^^ti i 'a-\s 

^vm£.xibmz. y=yv i Jx? (M5) ^-y^y^-cmMAE (vdd) icto 

X)^AV^Vm£<nmtfyvV i JX9 (M7. M8) <D¥— b ^ZX^Kh . A^K 
jumK^m^zX^XY^yiSx? (M8) ^-^y^iiTS^mEE^ioTn-V 
^ffifft7)(iWJMfKfi-^i: LTh5>-^X^ (M2. M3) tf^-MzWinSii*. CI 
c7)J:5^N'«y7r-^fflV^fc, m?TT&6h7y^? (M2. M 3 ) WfPSrSgM-T 

2 ) (DH -vl-y7WMn^*mt>-$-zbtfx%Z>. 

[00 53] 

^ L X . j&ffifoW. 3 HfifetfiJ-Cte 4 fllO h ^ y ^ £ f Uffl L T > * y 7 r - * JBfifc Lfc # 
[00 54] 

*mxo&ubmm3mmmx'teA'i v^-yrm? (S3> s^h^^x? <M4> 

tt»*H««-*fc*>fclfc3fc<g# (E n ) £f£^SJ3!l&0$S3fc«« (E n ) 
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fc. zcom. J3iJ3fc<0$S3fcjt3iBR (E n ) fcteffi-tf-f fcjtaBfc < S n ) frbnMSim < S 
n ) T^-f 'v^-y^m=F (S3) 4fclih9>'5^** (M4) 

& . ;«j;a^iw:outi9M 1 o zmkLxfflmzfflRth. 

[00 5 5] 

n 9 {±*%H^ffi 4 i 4 BSE wmwmmvh o . n 1 o 121a 9 ^s^hik 

fcft^BQtt Mt* S . 
[00 56] 

09^L£J:o^ *jra^4»«fc:J:ftlii*liIIK4»3te©lBll (E B ) afifrivS 
fch5V^ (M4) <^B^Wl«S^*»WfH6WH*III»fcH-«raKft**-r 
&. BL<8ffiW"*tff. (M4) liNMOSb^y^^ (M4) Tfl&RS 

fLtfcO. h^yxx^ (M4) w-hfcttftete&ttt (e„ ) ottofcjtaaa (sn 
) **iife§ii-cvis. hi otw^-j:at:aH?«# (sj ^N-f vuvn&iz 

tzh^YvVV** (M4) ^iiLt b^y^^ (Ml ) comSfu (Ioled)*^ 
tfgELS^P (O l E D ) Kfci&il*. 
[00 57] 

;«i5Hh7y^ (M4) ^NMosb^^^x^-ci^-riitf. jtofife-f-tfiji 

[00 58] 

^mcomiJhm^4mmmx'Hhyy ; j^ (md s^>f*-HasB***fc«>t:h 

(M3) ^h^yy'X^ (Ml) cOKW-yfcy-btDl^fcjIifeLrt:. iixfc 
teHSroT. h^yy'X? (M3) (Ml ) <DY\/->tf—?Wk (D m 

) coiataGtrr* - 1 &x* . zcdz o ^mmm^^xm 1 1 at*® 1 2 

[00 59] 

01 lRwmi 2it&«*¥btycom5Rv : &6mmi,z£&mmm%(Dwm®$&mx$>& 

[00 6 0] 

M3) «-f-**8 (D m ) t h^y^^ (Ml ) OKU-y^^fc51M$iiT*3 0, H 

7<D%%mm&&mLxz<Dmm®mz®m-t&zt&x%z. i&m <s n ) *»s>oai 

iRft-f- (S n ) ^'n-WHIEtfcl.^, b^yy'X^ (M2. M3) 
^y^iLheyXYvvVxs (Ml ) ny-hb HU-yiiS^tmiSSixS. o2 9, 

M l ) tf^W ^- K3itt3 Ji& . 
[006 1] 

M6cDmmwxcD£5i,zh7>i;x? <M3) »>7y^ (Mixoy-bfcKi/ 
-yorafcrjaassfL-r^s^ttih^y^^ (M3> &?-y*7Zti2>mb7>is 

X9 (Ml) wy-h«jE#i^£gft&£fc#&S. L#»U **ffiH^5»W«)J: 
(M3) (D m ) Koii^SiiTV^^Ctih^y^^ ( 

M3) #*-:oi-7 3ftsi3. t^y^x* (mi ) ^-vm&tfimm^^h^b-k 

®t>-tZ\ttfX'Z&. 
[0062] 

»cfc. Hi2^juiif, ^mcomemmm^x^mmmmitbyy^^ (M3> a*^ 

(D m ) tbyyis'x? (Ml) <0HV-y«)HfciS»SiiTV^ifc*|»WfBI 
[0063] 

*«BBOll51^S»6lttt«Ti±«K ( S n ) *>5Vy^^ (M2.. M3 ) 
«y-bK:^T3BSSitTV>6*«. ifttJiSfcoTieSEtt (S n ) (M 
2) ^y-M;/itf^f&£ii£^#T'#&. <Jctl. rcOi"3*«0lfco^THl 37b 
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[00 64] 

HI 3RX/mi 5ii#^^W^7at^8W«tcJ:*a*llIB«WllI»^*0 

&. 

[00 6 5] 

Hl3i£SSLfcJ:3fc:, *»W^»7jlifcOTfcJ:41S*IlI»lib5y^^ (M3) £^ 

•w^* (C2> ^ii^ra^^^wfH6^iisii]i?&i:i5i- : Srii^^r-ri». pu<ra 

h7^^ (M3) «y-M4JJ!M«>r-Xhjaa6 (Bn) fciSSSiVCfc 
0. *-W^;? (C2) tih^y^^ (Ml ) ^y-bh7'-^h«H (Bn) 

[00 66] 

H 1 4 *Shif . 7- A h^SH ( B n ) frt>V)7-X hffi ( B n ) tejUiRfi^ ( S n 
£Efc«rofc«t^N>f U"*A«EEfc:**. -ea-fSfc. h?^^ (M2) j&^£fc:*7 

sfi/sSM^-w^* (C2) fc^SBtR'(B n ) (nm&nmm&r-x hmn <B n > <o 

u^kUHB (av s ) rtfH-JMJirrs . UA«ot, (Cl, C2) co^iz 

ioth?^^ (mi ) ny-hWE (v G ) {i^5coiijp* (av g ) fc'tm&p 

LT. IK7(;iU;lS (Idled) *t«EL«? (O l E D ) H 
[00 67] 

dOio^. 3jc^<0»7HStlWtJ:*ltf3feiB« (SJ i^5yy'X^ (M2) 

M^ttasss*i&«o-c5^B» <s„ ) *>ftwa*«-5t. af«wi# (s„ ) cr>±.&mmz 
&^jvx-mz-fhzktfx**z>. £fz. h7> : J*? (M2)^W7$^i 

. h7>i/X? (M2) COy-hy-K^-^hStLSOTh^y^^ (M2) <T)X 
[00 68] 

mz. mi 5*&tuf. *m^8mm£*&wmmimi3<Qmm\mizMfh 
jBEtssK (E n ) »ssfu h?^^^ (M4) (^y-v^y-xh^m. (b„ 

) IC^^^LTV^. (M4) Iih7^^ (M3) fc«R*t$M 

[00 69] 

01 6t^L7ti 3fc. Ell 5«OH*llI»*Sa^Sfc«)<oSE»ag^ii0l mWMfim 

x-ftstm^ (E n ) a^sii-t^a. r-.*M3# (B a ) 

b7yy'x^ (M2) oy-httEa^-^hSft*"^ b^y^? (M4) {i^iii" 

s. l^'ot, h7yyx^ (M2) oy-hmjE^'y-xb^^Th^y^'x^ (M 

1 ) frbtittZtl&Wm. (Idled) MELff (O l E D ) fc#tt3*lfB&WS 
[0070] 

^wm^2Tis.^smmmtv^y : J^ <mi~m3) iPMosv^y^-e 

Jgj£Lfc#s h7yx'X^ (M1-M3) J NMO S h7 

&. mz. z<n£o%mm\iz^xmi7jbmm2 6&&mLxwm't&. 

[00 7 1 ] 

HI 7. HI 9. 02 1, 02 2, 02 3&t*'02 5te&x*mXom97bmmi A%M 

mizxhmmmknmmmmx'fo*) . mis. 020. @24^@2 6i^ii 7 

, 0 1 9 , H 2 3 mm 2 5 Oli*lll»£Sn^-« fcto^iEifriS^HT-fc h . 
[0072] 

01 7 £ JliLif , *»g9Mt J: ^ISHffiti h 7yy^^ (M1-M4) 
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. mL<3ffittU£* h^yiSA? (M2) lif-^m (D m ) fch^V^ (Ml ) 

ny-h&mizm&zti. zny-bizyg&m (s n > wastes iis. h7y^ (m 

3) lihyyitA? (Ml ) iOh'l^-yfcy-hcO^HilM^ix, M^tateR ( 

s n ) tfm&2ti&. h?y : Jx? (mi ) immn.E.tev-Atfmzzti. heli 

^ (OLED) fcKV-JoFjSBSflTV**. ^ftA 1 -/^ (C l ) fih^y^x? (Ml 
) ^y-hfcy-XCOBItaeSil. tlELSf (OLED) Ith^yiSA? (M4) 

fcmismjE (vdd) ^la^iSiBsns. b^yf*? (M4) ^y-MiiifBfcgiESS 

(E n ) 3&^ttS*LTV^4. 
[00 733 

(M2, M3. M4 ) ^NMO S b : ?y>'X3'X"fo&(DX\ Hi 8(1 
SSLfc.k3tc01 7<D®S02££Iglrt&fctf><D^fi# (S n ) (E n ) \± 

muzvkLKm^ (S n „ E n ) fctfLTRIE3ftfcJ$i&£:r$-S. 017<7)if*II]S8<O 

[00 74] 

<Jc£* HI 9£jUxti\ ^JftWOJBlOiafcWfciftiaJlilBWib^vs;^^ (Ml— M 
3) ^NMOSb^yy^^t'H?^, YvWZs? (M4) tfPMOSh?^^ 

(M2. M3 ) ^NMOSh5yyX^t|)D, byyi/Xf (M4 ) A>*PMOS h^V 
: JX?X'h&COX\ i2 0fcSUci^:b7^^ (M2-M4) SKMtifcftw 

iitRfi-^- ( s n ) imi o^mmm-^ ( s n ) t;MLTRi$^«$:tt§. 

[00 7 53 

H2 1*jyi.JaS*:»fflOJBl lHifi09tJ:&B*lllB«01 l^H*0»tc*3»t* 
h?>iSX? (M1-M4) ^NMOSb^y^n'MU. H2 2£jliX 

If *3MH*>B 1 2 USSPJfc: J: SHmHIJi&JiH 1 2 ^MSEUfcT' b * (M1-M3 
) ^NMOSh7y^^«L, Yyy^T.S (M4) £ P MO S h y >zsX?X'& 

[00763 

H2 3£jyxtf, 3SOtWfcJ:4iii»EI»t4. Hi 3<0®*H!i»fc:tJlt6 h 

(M1-M4) SrNMOSh^y^^fJglfiLfc. H2 4IC^t^«t dt=H 

2 3coH»tg^£»-r-i»^coww ( s n . B n . E n ) tiHi 4<vmmim < s 

[00773 

H2 5*jtfi«, 4SSt«itJ:&B«liI»Ji. Hi 5^H*ia»ti3 

WhY7> : J*9 (M1-M3) ^NMOSh5y^n«L (M4 
) ^PMOSh7^^n«U. H2 6IC^Lfe«tat. H2 5c0lifg@S#$-|gffil 
-rS^^IMfc^ (S n . B n ) iiHl 6<0lEtS$^ (S n . BJ t*tLTRi£3*i 

[00 783 

HI 7^H2 6£#^LTh5>-^^ (M1-M3) jNMOSb?^^ 

»f^iiPMo s h7yiSA?x'W&LtzmnMizmi-&mm^®mzftfr&ft®x'b& 

[00 793 

^tT> *m&&9ffl?&b?> ! JA9 (M1-M3) ^PMOSifcliNMOSh? 
yS^^T^Lfc^fcovvctfltKELfc* 1 * #^Jlti.r:h.fc:ffi5£$*u*\ PMOS 

[00803 
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[008 1] 

[HI ] *«W»»3fcfff<o«*HT**. 

[02 ] ft^«JBSEA^«a«lHlB<0«f«lHl»H-C*&. 

[03] «^*86aaA^«»iii»owig»Effc**. 

[05] *%h^S 1 gSJfcfflfc J: &B*ISBoWigK0rft * . 

[06 ] *mie>m2m6m£X&mm®K<mm\8imv*>& . 

[07] 060B*II!ft£S^££aa8nmB?&&. 
[08 ] *^«m3llSfcfiRlfcJ:S®*IlIHW)^fii[lI»0^ft£. 

[09] ^wMcom4 mmmiz x z wmm&<vmmmmx*h & . 
[01 o] m9cr>mm®mzmmt&ti*b<7)fm%L&wvhz. 

[0ii] *Mcom5«^iJ;4®mii]^M[i]g&0r^4„ 

[01 21 *mie>n6mi&Mfc2:&mmMm>mm\B\®mx'2>z. 

[01 3] *fra^7lOt«fcJ:4W*lllJ»0MIII»HT'*ft. 

[ 0 1 4 ] 0 1 3 nwm®m$:mwrrz> tz^mm^mmx-hh . 

[01 5] ^HJ^m8l|]6feWc:J:?,HSIll«&^WK0TS>4. 
[01 6] 01 5OH*IIIftfc«iW-*fc^ra^0'C**. 
[01 7] *^^9l^0lfcJ:&aOTJ8KO*fii0BHrr**. 

1 0 1 8 ] 0 1 7 <rmmmii*wmth tz^wmmmx-h & . 
[019] *f&HH*)3s i o uttMt i h m%m&<7>mmmmx~h h . 
[02 o] 01 9<7>B*niB*ffi«rt-sfe«><o8afiagg0T*ft. 

[02 1 ] «HJiOmi l«W2J:l»®^llI^MIlIg&0r^-l»„ 

[02 2 ] 'i&mv<m\ 2mmuz&hm%mn<nmmmmx*hh. 

[02 3] *%Hjoffil 3HJfeM(3j:4®^IlISS^)^l[llK0T'*>4. 

[ 0 2 4 ] 0 2 3 commmm &mmt h tz^mmmmmx-h h . 

[02 5] 4lltt«CJ:ft®3REI»^)^fifllIlfr0-C*S. 
[02 6 ] 02 5^®^IaIlfS^lE»-ri»7t^WW0T'S>4. 

1 0 : ^TflgE L*^*;!' 

1 1 : wmm 

2 o : msmm 

3 o : f-?mm?$ 

B n : /-XhfSSI 
CI, C2 : 
D t -D m : r-*« 
E n : 

Id at a :T-?«SE 

I O L E D ■ 'Sttft 

OLED:«ELfg^ 

Ml. M2, M3. M4. M5, M6. M7, M8 : hy>i?X? 
Si -S N 

s n : mm^- 

SI, S2. S3 :X^f v^VfmFt 
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[022] 



(18) 

[025] 



[12126] 
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